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(54) DEVICE AND METHOD FOR VOICE CONVERSION AND 
DICTIONARY FOR VOICE CONVERSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the inputted voice 
of a singer possible to resemble the singing of a target 
singer and to reduce the capacity of analytic data of the 
target singer. 

SOLUTION: Input frame data FSMS corresponding to an 
input voice signal SV are extracted and alignment 
adjustment for synchronizing the input frame data FSMS 
and target frame data TGFL to be generated is 
performed, and the target frame data TGFL are 
generated on the basis of target frame generation data 
previously extracted from a target voice and on the 
basis of the input frame data FSMS and target frame 
data TGFL, a converted sound signal is generated and 
outputted. 
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[aw] A:ft£*t>tf^*^f s £g«fct-&$:<g* 

Ax-^FSMSSrttJUt. AA^U— A-r— FSMSh± 
nzm^X . y h 7 U— Af-^ T G F L i: 
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umm i ] hxii y l—a 

5 t fc t>tc, ?-^'y h#^#>^a6ttajL^-^-y 

[ ft* JB 3 ] fft&B 1 * j£ (iff 2 IStt<0Si*f 38ft 
[it**4 ] if 3<J« 1 IBSJ^^TOft^atcts l . 

^*>ie<i LJtfx^ffl^-r- fmsf'ifrim Lti 9 —y 
• y hmmf-^^^xmiiXtsy^-M.^-^ tm 

- * £ {fcTJ-TS T 5 -f ^ > I- «a#K fc , 

imLti?-y-y h^mf-^Ri/mix^jyu-^ 
—?izmr$\\Tmm?—y-vhyi'-j±?—?z!&&t 
h?-y»/ hfa-^^mt. 

i m»m 5 ] it*jR4 §smemp$m&m.tzt$ ^x. 
j-#>?-y>y h^p<7)wmim-t9-yy hmm?-? 

yj — fziyhxi — y izm^ ^X b" -y f-r— ^ , 

i imm 6 j ar#g4 im^^mmmiza ^x. 
mz?-y-y hf3-H#gii 9-y-y b^mmmfi 

<r>m~^Mz^^x<nz^<7)h° -y ^-izftmLtzX'^? b 



a. 

m&9tcr>^mt,z*Sjm-&X'<.7 bJV ■ yx^r^t 

m^m8] immesm<o^^mmm.izi5^x . 

wmmzm^xmrnmrnmrnzfi ozt znmk-t&n 

cfiW<jR9] mm. 8 im^w^mmmza ^x. 
mm&mmi. mmmwLhh^mmwmwihLx^ 

in$m i o ] m£m8sm<v^?mmwuzt$^ 

i m^m 1 1 ] mtm s mm^p^mmsizn t ^ 
x. Krsx^h/i^- s/x-r;7igra^gi±. i«iEa^fe 

[ »*3S 1 2 ] 8 ie«c7)^^^«tct> > 

■g>f-yf-^t<{iX^^h^- v-x-^ Tizm^^xmsi 

a. 

c»^3i 1 3 ] m^mssm^pmmm^z^ 

X. 

±<vm&<QmW8k&J:V : ~??'-^-j.-h'<?Mt l zttL. m 

9?M&mmt Lxcom&mwzmi^mmmwmzm 
mm. 

^x^r y-<omw^&hm2mmk*mmw&$m:m 
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^xmrn-hzb^owm^ms^mta-thmmmi 

mttmrnzm-th-ifcox^? biu ■ yx^rw7/ 
- FT*** i v^^-jl- Htj zvmm 1 v 

Ts 

lalB^-^ y h^U-A-f-^li. ^y h 
;U • >-x^7'£-£v^ 

[ 3R$* 1 6 ] iftgiB 1 5 SB»0#^Sa^SK=*5 v * 
X. 

[ff^JS 1 7 ] A*#]»«-9(c*fJW* A7J 7 U-A 
buIBATJ^-Ax-? fc£j£-f^# 9-Y -v b7U- 
obb it, 9-y-y bmPfrb^tbtoftLtzf-y*/ 

byu-A^Mf-^i,zm^^xm^-y-yhyu- 

imtm 1 8 1 warn 1 1 im^^^mmza^ 
x. 

mzf-y-v b7u-j±"r-?£j8j&mit. buIba^s 
wis* ucWMm^mr- tmt^tm. Ltz?-y 

milf-y-yh'r—?. ffi75^^Vhf- *\ W 

-?\,zm^xma.9-y v v 7^-^- 



im^m 1 9 ] ffjfcJf 1 8fE*<a#wa«:fri£fc:*5V > 

—)Vt— ^ CS-^v vX tf y f-r - 9 . 7y7!if a-H 
7 s - ^ tJ i «8WrlSlff £ ^**IB7- * £ 4u£ LAW] 

c tt^JS 2 o ] ft$]g 1 8 iim^^^^m^za, \, ^ 
x. 

v-x-Y^'SrfflviTiiraiias^svv Fyfa^c-yf-tc 

a. 

[ li^JH 2 1 ] 2 0 f BScO #JSSBJMf8;£*J *< » 

MIB-X^? ■ ^x-rmigiigli, mIBWPJS'JjS 
S^O-t^c^JSE-r-I.X^y' hrt- • is 3.4 7*£fflwt 

i3rie»iSB&s£fT 3 z t zmwib -t& ^p^m>m„ 

[ It^JS 2 2 ] m$.m 2 0 IB® cO^P^^IS^fc V -> 
T, 

ifriB^^^ ■ ^xwr^ra3S^i, nocox^^ h 

yx'frjfv^Sfl^oCUL, hUIB^ocox 
^j? h;U • isx.4 7"mz&lf&X'<9 b^ ■ is 3.4 7°M 

&mmzm^xm$&nmmt:ft ozb znmb-th^ 

[ m$m 2 3 ] at^s 2 2 ia«owj^a«*ffite *j v ^ 
x. 

mm&mmz. tmmLbhWiimmm&bLx^ 
frfemzhx^&zbzmkbTf&^F^miTm. 
[ m&m 2 4 3 ft*js 2 2 1 B®o#^^^£tct3 >< ^ 
x. 

ms^Z.-ocr,x^9 b)V ■ is3.47"£®&$m±X'*tl*f 

tim&commzim. &mmizm?mm&t:i£#>& 

Z b ZW&b-thWZ^&tfim. 

*c> 

b>v ■ is3.47°mmmmiz. mammt^ 
mznmzitxmismfflmzfctb&zb **nafc-r& 

[ msm 2 6 3 »*JI 2 2 IB® CO#^m77^tCl3 V ^ 
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[ if im 2 7 1 it im 2 2 1 mn^ptgmjjmiz & \ 

H?fex^? h/i^ • ^x-frffiSjgsti. luta^-^cox^ 
&m&i,zm^&m?z-^<7)X'^9 h>v ■ >-x^7 

[ it*3S 2 8 ] if 2 7 tmn&pm&mizts v * 

■fh-^<r>x*<7 h>u • ^x -r y<7>fmmx'fo&m 1 m 

^xwm- zztizj: omsamL^mtim/am 
rasas 

msi&ffi$Lizm-t&~ Jtcoa^? h)U ■ isx.-iyn-??' 
-i?-x- 1 Ffc it/SM^ 1 v 

^-^-x— h'tc*fiS-r^ff!i7f<0^.^ h/U ■ >-x W 7°co 

[ is^js 2 9 ] if 1 8 imcQ^pm&tjmiz&i •> 
h;p- ^x^r^rvry^-x-HtiEtTS^-^* 

■y f>/U - yi^fr^W WHg£ £ME-r.f> 

x^? WI^£ffiIBSm£^;i^fc£Wf8fc-r.S>^ 

cif^3o] m^m2 9imcr>^p^mimi l zii^ 
h/p ■ yx^f7ox^^ hjum^t. mm^-y-y hx 

ATjx^? • >-x-f 7°<7)X^ h/MSS 
tSfc-f£^M7Ji£. 

cif*3S3 1 ] ?-y-y vm.^^xb&?-y>y 
mm^^^Jrmizti^x , 



^aasra tr •/ "nzjbtz-oxwgimzmsis ^tz^m% 

x-f7tmS^yhyl.- ^x>f7-**S-r-S>tr-y^- 

mwmmmznmth mu^mwmzan 57/^f 
mi*?* vY\,zm^*^x<m\wmm&mz-r>\yx 

[000 1] 

^z smt-t^m^u^izm^^t^^mmm. 

^T^W&m%t>mz^jag8it:fto tlLfflv^ffiw 

z-mtmizmtz. 

[0002] 

Tffi7JfS#^^Wi:«^ra^§fLTt5 0. mt 

CSS^§-^-|.t>c0ta5S <f"U(f. #^F8-50 8 5 
81^) . 
[0003 ] 

L«t a fc-rsiiH] L*>LW^ saw 
^j*mmmzt5\^xiz. ^<o^m mta. mp-* 

^Z-htmi l z±3.'>X\^z<7)X\ MUX, WJ&OW&g- 

mux. yncv®,^) co^zuit^xdiz^m-r^t 

[0004] fsw«4.«. ^«?res <^-y 
•y m fc i*—y<y hmm%) «i»t«s« 
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-h\ b)V ■ isx47&1/f8gOLft& 1 

(OyU— MZ-O^X?— ?>y h7l^-Af- ?t LTffi 

-A-r-^fc«OPJfflS:k^T. SaMSSSrfir o t J; 

$SSmW£imLX^h (SI¥10-183338f 

y -y h t - 5 tf—Wmz.-&m t^:0. %R 

[00 0 5] *vlT\ AaSfufciWS 

mco^pi smt •tzw&%<ommzMit& z t wx- 
sztkiiiz. sci*^?ff- * comm.* 

xf&p*2mm»m<?)4uiU5m&mm-& zbizh*. 

[00 063 

7j7 u-Af-i' *aiaj-f& atj ^ u-at-^j*bb* 

gfc . B*fEA7J7 U-At-? ^-y-y h 

y u-^-rizm^x&t&^jsmn-ztiu&Liiijj-? 

[0007] m&g 2 Bttomiis awsa i nmoffi 
mzt$\,*x. mm?-y-v h7u-A«f-^wi, 

[0008] lt*3S3ie«cCO««{i, ff 3<3H 1 4fc(4UI 

[0009] is*ji4 imommz. m-»m i 

tts lftiEA73WjSfs#a^®^? 

l/^ftKlg U^-^'-y h^»T'-^t*-^V^T8uieA 
7J7^— Ar-^fcwiE^-^y h71/-Af-?i:^ 

laoisraa^gwffi^MU msdmmtmmmmtztt 

SST h T=y 4 X y b -r- ? £ ffiTJ^S r 9 -f * s b zm 
5%.b^ mif—y-v b"f-?. WiZTyJ sOb^r- 

9. ffrimi-fzf-y-y bnmY-fRxsmnAjiy 

br^-b^&b. 



[ooio] m^mstmnmm*. mmissmnm 
&lzt5\,\X. =f*>9—yv b=gj*<r)%mzm-f?—y-y 

bmbr-f ^-y-/ b 

i:, miie^-y-y h^i&x-^fcil^l-g&J^ATjSft 

fcA^^-^ayhn — ? t* -y ^~r— 

[ooii] ii^6a«o««*±. !«*^4iemoit 
b^mmm^m—^miz^^x^r.^h' y^znm 

x^? b>v ■ isx4znm^®zmz.t:z t znwit v 

[0012] if*«7i2ttO«»fitt. mass 6 Etta* 

mkiznm-thx^-? b>v- yi-f7Mi^t<otf 
b>v ■ is^y-zm^xmUfflfflm 
zftoztztmtLx^z. 
[ooi3] it^8iB«<73«^{i. mim6tm<nm 

■ -> x TS^Wifc^fflv ^XmiiWm>m?:no Z 1 2r 

[0014] it^9fe«jo^«. it^i8ggtt^« 

mmt Lx^#>%.&$tix^&ztzimt lt^s. 
[0015] ff^fli oiesio«««, tt*3S8ietu^ 

mtLkxr-zti-etimccommzttiL %-mmmztmM 
wm*m#>&zb*w6kbi,x\*&. 
[ooi6] f**3a 1 1 imcommi. mmm sterna 

mm&ft^^izMmz&xmsm&mmzfeifrzz 

bZmkb LX^h. 

[0017] itssai 2ie«<o«fi£{i. tf^^ssieaw 
msjjj^m^znm-h. *4v>tt, miie^-y-y 

fmVT/UfJ^mZ^&b. £ffiz.KZbZ¥tMbl 

[0018] 1 39&Bwmmt. mmmsfmn 
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cornet, mm&m&t txcommm^m^tzm 

[0019] mxm 1 4§m<7)ffimi, m&m 1 3 tea 

mmtx'h&m 1 mwrnmsmm 1 mwmizttifc^z 
zmm&mmzm^xmm-t&z tizz immmmsi 

^-f-*- Kfc J: tf^KSS 1 Ft=*tJE-*-* 
l^X^^ • v-x-f TO)-??- f-A— FT'&SSS 

[0020] ifcjcJBl 5§Ett*)»£li, ff*)S4lBtg^ 
fifjfcfc&vvc, SfE?-^7b7l/-Af-^tl 9- 
jr' y bX^9 b/U ■ yx-f/m, ffisZ9-yv 

116^-^7 bX^9 b)U ■ lsx.AT<n 

[0021] iftfcJB 1 6ieSJ<0«j£te. ift&S 1 5 IE« 

coffitfuz&^x . mmx^ h;um^mjE^m±. fine 

9—y-/bX^9 b)V- yx^r^X^^HHS^fc. 
bX^7 b)V ■ io^rtcttJEU 

mfieA^^fi^tMis-rsA^x^^ ftp • xi-rr 

[0022] M«31 1 7fE»<0«Ji£iJu AMR»<I#fc: 

*fjs-fi> atj y v - J*?—* *mtth x-ft 7 u- Af 

ttaj t * - y >y h 7 l^-ix^mr- * (cs-cjv *t Mie 
2*x-?£j£}®ai. BfliaA7j7i/-Ax-^s.vfuie 

W&k UUS. 

[0023] wm. 1 sEttoawaa. m*ji 1 7 ibu 

^fiiJStcfcvv-c, I5rffi^— ^ y b7U— A-r-^^jfi 

BineA7j^ft-^*^#@^^ wi^ttSM-sit 
w^? bjumm^mt. ^*>£« Ltcumm^my- 9 
mf^mm ttz9-y-yb m®?- 9 ks-^v ^x mna 



nm-hTy* *VY^-9' l k'&tthT : 7A *Vb>& 

mmt. mz9—y-y b^- 9. mur?* *>by 
-9. ttffliLtif-yvbttr-fAifffi&jj 
7i/—2*7—9izm^^xmz9-y-yb7i'-j*7 : — 
9££m-&9-y-ybT3-b7&mt., zmztzzk 

[0024] ift$£ 1 9lB38<Offi JfcfcL it*3S 1 8gQtt 

m-9-y-; bmmf-9tixw\-m^ OAasfut^ 

7*—9?yb □— ? tc^o'i, it f - y f-r — ^ , 

[0025] ||S<512 0ie«<0««(i:. It*^ 1 8fBm 
Wfil^ctJV^T. mri2^-v-*-y h-rn— H3iS«. 9- 

y-y b^mmmftnm— 'gmiz^xn-^wv^-iz 
mmLtzx^9bru- is^Tzm^xnmmmzfr 

[0026] mmi2 1 Mmnmmz. m$m2 oib© 
rKizh&frzmw&wmsiiffiziffit . buibx^ 

*t®tc»-^v^TBufB^SAW«Mc$>-I.Ji-^tc. S# 

[0027] mmm2 2ssBbnmmt. m#m2 oibk 

<0lS^=t>V^-C, W>mxs<9 bJU • yx^7HTOI 
Z.-oc7)X^9bJU ■ i/^-iTZm^XUffliftolz 

[0028] !f3<JB2 3lB«<7)ffi««i, m*3S2 2IBK 
H^MSStt LXJ-tbfeg&tiX^&ZkZftWtk LX^ 

[0029] 11^2 4im<7)ffim±, mim2 21am 

<7)^tcfcv>T, milBiiocox^^ b>v ■ i^x.^y^m 

wmm±x'%K?tm®.<7>&mzft». zmtmizm?. 
wmWifctyh z\ k zm&k lx^z . 

[0030] 5IB®^1«^{i:. If*^2 2IBm 

ti» H«ia^^fe^^fc>itjc§-^THfnei^Wi!c*s«> 

[0031] uwi^2 6iaii<o«fig{i. tf*3S2 2ie» 
nmmz&^x. mzx*<9 bju • ^x.^y^mu 
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[0032] H#JI2 7ES^«J£J2, tit;£J»2 2£tt 

ti?Mm.<mmzmi, z-mmizm-thmz-Kox 

fcfWE*BSRB«£ wii&mnmmztt ~>X'tro £ t Sr 
[0033] l**3S2 8IB*8<0«JStt» ffM<JS2 7 IBS 

mmkx'h&m 1 jg tfc&&&r3&$ 1 jg»»(c$*jG-*-& 
£msiwmm$:m^^xmm-t& ztizx owsmmk 

y~f- x- H ii <£ 1 v y ^ a - H tcMJE-T & 

[0034] fs*]S2 9§emcr>mm*, m^m is§m 
nmmz&^x. mm?— y-y hyu— Af- * 

-y*y • j/i^/m. Bute^-y -y h 

[0035] fH3<Jg3 OiBK^filfiEti. I«^«2 9I£® 

ommz&^x. bivm^msBma. stna 

9— y-y h/U- ^x-"f7°<7)X^? h;HS#i:. 

^9—yybX^9b)V- v-x^rfcrfcfJEU 
MeA^Wi^cttiE^&A^A^? h/U • ^x-O' 

jESfT^ifc^^afc I/O**. 

[0036] §1^3 lifficvffimz. 9-r-y hw:^ 

i^^z^pmmmmn&i&mtz&^x . 

®mv <y+&bt: ixmmjiz?&itiitt:=m£%jsm^ 
izm^xx^fviv- v-x-frsrsiaiL-. nhtttzx 

it^X^ • v-x^r*i«-r-5.t-y^-0|ZraS-tr 
.X^? • v-x-fr5:^i6^tf)^Bf^<7)ia^^(i 



v bizm-t^x^mismm^miz^xM-m Ltz¥ 

it0-?7'-1- x- K * fflS-b: ^ > h BjakW^K' -y ^-(c 
fc(f.5>^-y-yhX^^h;U- j/x-O'i: LT. WIS^ 

wa«ffl»»fc:tniw--6 . - 1 zmmt lx . 

[0037] 

[a] mintmm 

*m&mimimmiz^xwfflt&. 

h i izmmmmcoi&s&wimw ( ) * * 5 

ffi&l 2t, mmm^-COSMS (Spectral Modeling Sy 
nthesis) ^Srtf-^TA* SMS71/-Af- J: 

u^/«i^flW8S:aj*-r& s m s^-wgp 1 3 1 . #a 

a—vy'-y^ii^T/^m^Wti-^iVziy^jv (HM 
M ) *W>KfSUfcSiW9 i &«Sf«E«a5 1 4 fc . ifitc 
«#Lfc?-t'7 h^»x-^S:fB1i^-^^-y y 

- y hmhT-fffl&mzimztitif—r'v hmm^- 
9. *~^m&*ixf ; r>xmk£.m'3\-ixy t -*$mz 

[0038]*^. ^ra^^S 1 0J4, »l±i$fX7t# 

b>v. &^nHMM&ivtm%ffli-?gmmz 
mmizm^xwvmwimb lx m A4><o jt «ogp^- 

*>hmm (=9— y-y h»#3&gta^sft+<o»: 

^-y -y h^^fi£#-r&X^^ bJU ■ i/x.J7ffi 

yu- Ay-^fcit/^-y-y h^&S^Wcox^i? h;i^ 
• ^x-f7"W^tca-^V->T^-y>y h07L — Af-i' 
(OT. y* y A-r— ^i:V^5. ) TGFL 

Sr^taj^-r^^-y-y h • f^~r^2ot, 
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— 9. 9 — ¥** \- 7l/-Af — ^TGF Lt5«tt^SMS 

FL^il^N*?* — r?=iyho-/Vg?l 6 J; OATJSit 
-A-r— ^MMFLSrffi*-*-S5^W8a»2 2i:. 5:11 

[0039] smc. ^saassgi oti. gmyu- 

Af-^MMFL<OSMSMi:'ttl>. ^l^ft^T 
&««»e#SWAV*aj*'*--6SMS-&«aJ2 3f:, S 

71 Six^J^fi-^ SWAVft S V ^3*^m^- S V fc ^«g5 2 
5 frb Wffi7Jft^-C*> S 5 jl-x y 9 m^r SMSC£ JnH 
l/Cffl:frr"&an*»2 7f:. JPSgl52 7£7)ai7lft^$rii 

[0040] «?^^aw)**<^fli«^a^ 

^ (Frame) fcWOiBU SB*7-UxSg« (FFT) Srff 

«, m^fflwm (pitch) feii/'a^jg^mofgsttcj) 

7i;fi-Hi3j;t;W l>/kfi*&£x>"sc?-T£; b 

«#£i&vtfy£#-c;fc9. ^mmmmx'nmm.mmmco 

fSBSimiXfflg. (Mttt. 5ms) k&-?TV>&<DT\ 7 
l—A "7 V h f & - <fc o T ^0 £ - i: 

#TS hXo {:^otv^„ § £>£#7 

[0041] [2] ^J^«3£fiO:g-SIW>«j£ 

[2. i] isMffl^^»»ia^gp 

mtvziV-ny^i^m&LX^h* ISIiLtv^r?- 
tcli. >;WXh5A, H#v<;l^rrxF5A. x* 



w&mm, mm^y^ii-vmnn) &&^m (/a/, / 

[0042] [2. 2] ?-^y b^T-?f5fiSB 

-y-y bW:ttm.itii><Dfre>. f-yf-, ryryfj. 

SHtdMh t*^7- h ffjg&toStfHzttMLxmai lx& 

h fa<mmizM-?\ ^xwmz'gmw&mfizmzMx.tc 
^&mzmffi®&&frttm&ffltt%m£g&) < -£& 
tit. mm. t&ffimt&mmi* ^m&m/n/M/ 

A//i/ iztfL. &«<0%mmffl. tth-h. /n/co 

[0043] [2. 3] ^-y-y h^«^«fe'ltSP 
■y MK^co^^tcMJCLTtX^^ hJlsffimx-bZ?— 

y ••/ h^mmm^ism lx&*). ?-y-vv ^mmmz 
mmi^^'/^znmLtzx^ yjv ■ yi-fr 

«b&%*iitv^. zzx*. ?-y-vh=gmmmz&& 

b^mm9^mz^xm2Rvm3 zmmLxmm 

[2. 3. 1] *-yyKSf*SW 
^-yy h«3BMM4. # ; t*»^v^<o*^t°-y^(c 

Tjk-t. 02(b). ( c ) . ( d ) {±. h&^miz&u 
5tr>yf-f Oi+1. fOi. f Oi-lK^il^ftttJE-r&X^ 
^F;U- v-x^rSr^L-:ttW*>'5. — 
LT«iSC£0 (±a<0MO«^-. 3ffl) h/U • v-x 

4~rtfi*-¥v b^mmmizii^tti^ . zcozoizm 
mcov-yj-izMmttzx'*.? hju ■ i/^a yzr—y-y 
bnmmmt Lxzromjtui. — mrnzm— A^m— 

■ isx.4 7(mm±%&^t-?&i><r>tzfrL>x*fo&* t 
fz. 02 ( b ) . ( c ) . ( d ) fimizmw&mi. 

tfmtLx%mm®mtf?-y-y hmimmtz&&tix 

[0044] [2. 3. 2] ^-y-yb^S^*^ 
fig 

mz?-yvb^mmm<WEmz^xmwi'&. * 
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-#® H b •■/ frh -Wm V > b -y f - * T , a«g L T 
fc. B#Hi: t,z b -y ?-£ £>(fT n < J: o £365^-$- & . 

■yf-X'^L^yr/^^^-eftT^/iX^^ h)l> 

9Yiv- •> ^Ay'iziEmzy t/i/vyhidWii, £ot,z 

•?&fz&>t,z^ &6b -yf-c7)mrf*T|BItx^^ VlV ■ S^x 

[00 4 5] ^x-friiE^r-tir^f-y 
SWt^y hCD^'L-fflmH. f Oi 

to'/P"*** ^ 

<r*m<n b -y ^-jg^ist-cj) 0 , f ± <■ 1 0 • > am 

b >y ^WcO t >y ^jgigiSc£ SL, f i < h * *>>> b y f- 
•y-HCfctf&X^? Wl- • ys-f7<^t«l fJSSdR 

W*if, 113 (a) ^f«tdtc. Pt-fey^ 
>-hi:^-tirl>b->y^fc{tSx^^b/P- >-x>r:r£ 

m-cr>mmm/-?7-+2.- kwllctc? >y h-ra . 
*(c««as«Lh-cffl c 0 , f s /2]*^siaiB 
(«^tf3o [Hz] ) f s tt. 

[004 6] i<0fc*O4MW«*BW [Hz], #»J& 
£B (A>Hf^b€ [0, B-l] ) tU 

(xm yn) 

lit, n = 0. , N-ltibS. 

-f-jL— KMbli, 
[|£2] 

tfYUZix&. Z<7)£oi,zLX$ziibti 
( f Mb) 

Z\ZX\ b = 0„ s B-lXhh. 



yxtbh. 

[ 0 0 4 7 ] «fc OJUfcWCIi, 13(a) HZftLtM. 

r*»ajLfc«^-K«. 13 (c) iz^k-txoizf-y 

*fL03 (b) fcjR-f-J: 3 fc, Rt-fc^yhtW 
Zt^X'^^Xo^ y+(,Z}5if&X-^7 htU ■ v-x 

m^xz.^7 h)v- yzn\ti Lti^iza^ 03 

<d> tc*f Adfc. 03(c) cDi%&b}t%lLX7* 
>v-?y btffo&WZ-i § 0 L^rv^x^^ • ^x>f 7° 

[0048] [2.4] ^-^"•yb-x3-^ 
[ 2 . 4 . 1 ] ?-y y h - f3-»« 

H4tc^-y-yh • T^-yunmfS&n-yrm*^ 
-t. ?-y-v b ■ T : 3-^"gi52 0(i. mmmRx/^-y 

^SB3 1 XA-X^7l/-Af- ?<?>*E$L<r)t&> 
izmz^mm^r-'^-byu-^mfrth y ix-A 

^ ^ 'j 3 2 1 , %izw&/M&vmm£& 3 1 tcfcft 
m^-^^m^^tmizhh^utm^co^mcox^ 

7 YlV ■ yx^/J:SS^^-^7 h<Otr-yf-#ig<0~ 

^i^tiii^ h;p- yx^frssut, 

is x >f yZm&CO 3> — ¥-ybC0t°»/ f-ffifi<Z> ~OC0X^ 

^ h/p • yx^ri^iiox^^ Wk«H<D;fr8c£ffl 
V^^2«HX^7 h/P • yx>f7S S 2 fc LT^g.-r 
4Spl^^MU«IBia53 3fc. &«iT«jRS*l"C^ 

[0049] ifc. ^-y-y h • 7*3-^2 Oit. 3c 
^«S/S¥«®^gP 3 l t=*sft*8ijgtt*fc:a£-?v* 

mzfohmizizm$9i<r> : gm<nz.'^-7 b)v ■ >-x-f7°^ 

31^0^— y>y hOe -y^-#jff£0~-PC7)7.^.^ ■ i^- 

m^7b>V- yx-f7SS3tU4^t^2^ 
^ b;U«raSP3 4 t , 3^7C^WSS.?/S^5feO#«M 
l/fcr^^t-y-?-, ^-y-y h^*C0b"-y^-S.t/X 
h/W- ^x-<7"^ri:'Sr#^:tcAtlT^7C^)#S*> 
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^4XV bJU- i'x'f 7°SS4i;LT£j&-f &IS3X 
[00 50] 3 ^-y-yb ■ -rn-^g^OUU 

m7j $ #u> 7* ^ - h 7 u- a*u o y t/pt* & «t a 

.„ h<7)tf .„ v-J»* ^ y SB 3 2 

7-s s t s:jB7j-rsiBFisie^-fkf«raa53 1 1 . straws 

{Lfl«3 7(C«fc ^W» ! fflD§^tX^^ 
• x 7° S S t £ $ <b y T/HC-f § 9 — -y 

h<0T>-ry-7 v A-Hfc:*tje$^-TX^h;l'- v-x'f 

hA-- i/x-f 7"S STGt LTtliTJ-r^X^ 
fflIEM38£:, T 5 4 *>-]*««, ^-y-'^vhOt-yf 

avr yy y f - ^ - k ajTj-r s -r a — h 7 1^ 

-A(cMfi5-r«»^-^-y hOtf-yf-iSiVT^T-y f-o. 
- K £ 3£m-r & ^-y -y Mf -y *f~/TW V**.- K* 

[0051] [2. 4. 2] f—y-t v ■ f^-ym 

ZZX\ 9 -dr y V ■ f3-7U2 0ff)fflttft:^> 
XUmth, ZWS&lztmX . iOXX.-x'^l— 

M^l7U-Af-^ (T3-H7WA ; 

ix-g.. 1- • -5*3-^»2 0 <\cr> A7J«$8i: LT 

a. stis^oflMR (tr-y^. rvr'Jfa-H, x^ 

Ifi) . ^-T-' y h^*»# (X^7 Wt- • >-x>T 7°) # 

■£&iix^&. 

[0052] -f-LT, 3 1 

jvmm% 3 3 atf » 2x^b >vimu 3 4 tiisn-r 
4. *i^^wn«af»3 3ti, smm/wewm 
mssa 3 1 crmmzm-i^x . f3- f ^ft-g.^ 7 u 

-A*»^3&KJBT**«^fc:»±. a4^^7^^ N 
x^ • yi^fr*^, fJ8#-fSx^7 WHffSI<y) 



lffiBX^? h/U- yx>(7SS l£JKBbl$nnXfl: 
#JnSS3 7t:a57J^. 

[00 53] f&ix^? Wt4ffagB3 3W:, £5£ 

«JB/a^*aBR£» 3 1 oasjotas-^wc . f^-F 

isltS. Sli^fi) cox^WU- 5^x4 7*£3SftO 

^— y-y hOtf yf-^jfiiO 2-^>OX^.7 h/P • i-x>f 7° 

fcx^7 htu ■ isx.^yxhhmzmmx'*-? ■ ^ 

x>frSS2*»ajL. ^3X^7b;l-fflra^3 6Caj 
Sg2X^7h;PfflH^3 4«. 

/s^KJBS^aii 3 1 commz^x, ^x.^^-v^ti 
u -j±tfw@vmx'h h i&siz . g^co^* 

I2«tf) C0X^7 HI/ - ^x^7SSft<0^- 
T-'-y h<7)b°-y^-#jfi<7)2oc7)X^.7 • yi-(r*> 

f*^T-l»x^7h/UfflPHl^S2:fflv^TMra$ix^ 
X^.^b/1^- >-x-f 7"7:'S>-S»m3lfSX^7 h^U- v-x 

>f7-**ajL, ss3x^7 Mnsiaas3 6t:aj7j-f-4. 

[0 0 54] iix^^M*. m3X^<7h;HS0gP3 6 
li. ^«t®/^«ffi^a53 1^3i»It»^V^-C, 

fa- f iztiz^z 7 i^-A^a^«®T'$> &m&t,z. 
7i,zm^xmfctz>^9 hivumemmzm^xm 

HL. ^4X^^y - v-x-f 7"S S4*ff{tit. 
«08fl:f«ID» 3 7 iCttJTl-r-S. . ^0^4 X^7 hlV ■ is 

x^f7ss4ii --?com%: h "mm^mm^mm^x 

&\,\X. ^AX^9bJV- v-x-f 7"SS 4 
«ISS:ff-3IS(ctt. #|iEtcfc^B§rat;M->T*fJse-r-Sffl 
^ (^-^WWjiMiT^/r— • yKCS&h.*. ) (*I 

t5V^^<;$ixsa#PS5:t^oTX^.7 h;HIBI*ff 
[0055] . ^Mlit^^3 5tt, «*/a/ 

(»ri»7^- -^7hi) 

ff«/u/tcSE<W-&IRfc:«, 5 7 P-^*»»tTSfl5ft-t« 

s) <dx^9 YMz-r>wx\t, i&miz$Mkz-&* m<om 

g^^ra^iSSrXA-X'^H^i, £ t 
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x^? ww ■ i^x 4 rmz^mzAtix , 3g#M£Sc£fS 

& £ 4: feWfti. fcfc"MWSEfl:ffln» 3 7 

ii, A^sft^marax^y* ww- yi-frssu 

^41^? hil' • yx-f/SS 7- 

7 WW- yx-(7 (=f3-K7l/-A) AU^tf 
§71/- Ah5£iEt-r-&i:a^^-y-y WOfcT-yf-ti <fctf 
j&£<0t3-K:7 W-Atgo'VvC. X^WW- ^x 

jT<vffl.mffiM£3cikmt. mBM$&fcttinx'<7 ww 

• yx-frSSt kfC^^ WH»#HiE»3 8t:ffi 

yrrs. 

[0056] . x^y* ww • i^x >f yeMMmt 

idtcT*. *^?WWfllS«E«3 8fcL TJjZtUZ 
B#RgW^tSffflnX^7 Hl^-yi^rSSttML, Et 
;*j§*t&7— 7-*-y WW • yx'fr (=f3-H 

71/-A) SSTGW 0HfttS7!/-^i:Mt§ 

;Wj®#£^-fSJ:o£fgIE5:tTVK iiE»)X^n^ 

• i/x^7°£7— 7-*>y bX^/- WW • yx^7'SSTG 

X-t&^S.rfjzZ^tZii-ffi.mzz.'*.? WW ■ yx-f 

7,^7 Ww- i/x-f rco^^SL^ (=cii>-53tia 
^) £fc£;y$*W— W-f&rtrAW::,. X^7WW->- 

*lt, x^? WHB#HEELTf»fc;H**- 

y yyx^7h)V ■ yx>(7 , SSTG^7y-^ ; t 1 J 

X^.7 WW- vx-fTSSTGfclStJS-r&brvf-TG 
p ry7 '.j^ i _HTGA$ra[tiiLai*-r2. < . 
[0057] [2. 4. 3] WHMSBftJl 

05£#8BLT7-y-y h • f^-W^ 

7 h/nna»Bit-?v>TKW-r«. 
[2. 4. 3. 1] x^h/nwawtg 

tfgfevmizh h ®&\,z\t , 0 

Sf£#filfcttl£i-&::^X^7 WW • v-x^7°£ 
7-7-'-yWO^S«a^]IX9iiJL. ifc, fa-FS 

Wi, S#7cc7)^^fi5-r?» ~oc7)X^i7 WW • i/x 
>f7i^-t'7 KO#S8SW3&>^W3aj^. 05 (a) 
RI/T25 (b) £5£^{c&&^&£v^;i3g^7c; 

tzZ^xr>X^9 WW • yx-f7t* 0 , C^r.o<75^.^ 
7 WW- v-x-friOf-yf-tiS^-5-CV^. * 



Wcl^^b^' yx'fT'^t'/f 140 [Hz] . 
^m/a/nhntdb-t&b. 05 (a) <7)X^.7 WW- 
iyx^frti. t-yf 100 [ H z ] iD^t/a/tttJfrr 
&l>C0TfoK>. 05(b) (OX^^ WW- v-x-mi. 
b° -y f- 2 0 0 [Hz] c0^*/a/tMje-r 4 tOT* 
-g>. -r^ri>*>. *ftfc^X^h/l'- i/x'f 7V)b°-y^ 
SrmOi 3 3r1<if£cot' •y^-f-?-iX'etLSl>iav'>b--yf-$r 
■g-thZ.rxnXLfYlV- yxm'^T. * 
tibtz^x^? ww ■ i/^J-rt^—neMzlrtfe-thZ- 
OCOX^? WW ■ £yx^f r2rfflv>i>„ 
[0 0 58] # htltZ—rxnX.^9 WW ■ i/3.4-T*W. 

l x^7 WWffiIt|gB3 3tx^ b^ffiP^yjffi-C-ffira 
"TS 05 (e) IC^-ti^WS'DX^y' 

WW- yx^(7- (SIIX'*.? WW- vx^rss 
WilfS2X^7WW- yx>frSS2CiS) 

(4. &nt>tlfzX'<7 WW • v-x-f r$:B$HW^ 

-fkf«na?3 7t:aj*-r4. , sfetiSB«Mi/awoB 

tt. »f*fctf>#*fc*tiSi"4 HocDX^.7 WW • v-x^f 
rSr^-y-y h«?ygf3RJ9»36»fe|5lOaJ-r. 05 ( c ) a 
yH5 (d) (4, S^5feco^«tc«)iE§-frT^-y-y b 
ff^»»*^KlvfcB$ix>tro<?)^^ WW - yx^ 

•C'ftO. I^lom^^M'' v-x>f 7"tf)b--yf-k0 
5(a) S.l/05 (b) (JO^-tlBI^fc^oT^^,, 
ZLX'&titctiUmx^? hJU ■ vx-f 7* ££52 

7 hn^mao 4-c«i5W* - t «t o , 0 5 ( f ) c 

^-r<to^r0rao^7 WW - v-x-fT" (I3x^b 
■/x>frss3tSI) ^f#l>» ZMzifc. 

C»4*&tCtt, 05(e) StA*05 ( f ) t^L-TtX 

7 bywffliaco^ffi-caia-r* - 1 1 i 0 , 0 5 ( s ) t 

;W • iyx^rSS4^ffll) Srff 6. 
[0059] [2. 4. 3. 2] X^^h/HSfS 

z\zx\ x*<9 h/m mn^miz-o^xmrnizmw-t 

( 1 ) - o<73B#ra6^fcjiit-r v v-h.<nx^9 v iv 
■ yx^f7-»L. &mm<>z-myu-£.0)mz$> 

(2) ZL^xrm^h^^X^ isxJTifflSi 
L, (fiaW^W^^^ WW • S/x-f 

@6 (a) i^-riotc nm<r>i>kt : &&- 

yx^r (J3LT, ®ait. ^1X^7W/W- iy 
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x-fTSS 1 lt5XX/m2X^btU- yx^f/SSl 
2fc-$"4. SnB, dilute. ±j£<DSill x^? h/U • 
i^7S 1 fcit/J^X^;? t-/U • i/x>f7S2t(i^ 

Zl- Z2, izftmtZ . LT. 

miX^blV- yx>f7SSl 1 : RB1.L R B2, 
U , RBN.l 

m2X^7hJl/- yx^f/SSl 2 : RBI, 2. RB2, 
2. RBM.2 

[ 0 0 6 0 ] H6 ( b ) (oKjgX'x? WHfflSfcORiJiB 
lt®X^ WHifSte. MHJfiMIKJ: 

^■(cfe^r, Mra{aax=o(±, mix^fbiv- v-x 
-f rs s n *0>t,ox fflg&ax= 1 iij^x^? h 

yi>f7SSl 2<e<*>fc<0(Cffi3-$-£. 06 ( b ) 
(4. *tlSJfifcBX=0. 3 50«^T"S>S. 06 
( b ) fcfcWC, ffim±<7>B& (O) ii, X^x? h;U • 

K*##arr «, k #i*^3B3Tft * . fi§^{aax= 

RBi.ltJitXRBi+l.l 

^-f- a— HOiO 3 *>V>-TilA : '<7)ffi<75Jl^c= f ilT 

v^-f-j.-F = sl ( f il) T* 5 1> 
6 . MIX = 1 cr>m±(Om 2 X>x? ^-y x >f7 

ssi 2^si-i>f>tmmz i tstjc-rsr^- • 

RBi,2£>J:t/RBi+l,2 



J>9. -?^-f-x-F = S2 ( f i2) T'S>-5)tOi:-r 
lit. X^? h/Wg&Wgcf trans 1 ( x ) &t/X 
f trans2 ( x ) . 

[0061] mm, ztit>£&i>ffim%m&m%tT'm 

f transl (x) =ml ■ x+bl 
f trans2 ( x ) =m2 • x + b2 
lit, 

ml=RBi,2-RBi,l 
bl=RBi,l 

m2=RBi+l,2-RBi+l,l 
b2=RBi+l,2 

&£H?ix^?f^- v-x-frss i i±izm 

[00 62] a-T.. miX^^h/P- yx-f/SSl 1 

(~<i. iSifeScfii. v^-f-i-h'si (fii) trjfjcE 
t^2X^b;l/- v-x-f7"±Ojg^c= f il,2. V 
^-f-x-F = S2 (fil.2) *J31T<0J: a (CJtaif 



fn,2 - _ ^/,2 



5 2 Ui,2)=5 2 ^7 2 >)h 



Wl =RBi+l,l-RBi,l 
W2 =RBi+l,2-RBi,2 

V^-f-^-K = S2 (fil,2) *JWW**(C 
foti*). I2W F/U- yx-f/ssi 2_tk:fH3tr 

il.2S:liStrJ:dfc:«t>ifiv^ffllHR*-etL^h., (+k 
[&4] 



[ 0 0 6 3 ] klb&>^ fflSfia=xi:-r-l»i:. mix 
^F/u- xx>f7ssi l±fcH£-rsJii£&i>J:tf 

V^f-x- KcOffltMJSEf Sfflrax^^ • i/x^ 



?±nmm.fkf il,x±5«fctXv^-f- A -HSx (f il, 
x) ttJMTO#C««>«»*l4. 
[S*5] 



Sx(fil,x)=Sl ( f il) + { S2 ( f 11.2) -SI 
( f il) } • x 

mmz LT , m l X^^ hA-yx>f7SSll ±<7)^: 



Mf>T. S2^^ t-;P- y x -i7SS 1 2±tcH 
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[0 0 64] ft. W.27.^7 b)V ■ yi>frSS 1 2 

IZte, mm.fi2. V^-^a-HS2 (fi2) fc*f*E 
tSIlX^h;!/- yx-<ri««=f il,l, V 
^-f-i-K = Sl (fil.l) 5tcJHaj-f 

[»6] 

fa,\ ~ ^"0/2 - ** i>2 )+ RB i X 



Wl =RBi+l,l-RBi,l 
W2 =RBi+1.2-RBi,2 

T**. v^-f-jL-K=Sl (fil.l 2) fcJKBr* 
tc*fc 0 . JS 1 h/^yx^7SSll ±£^8- 

f i2, l€r«$tf J: a t=*kt>ifiv^«3R*-tit-e^i., 
(+k (-)W7 4 »/7X*ttVX&tttht. 
[»7] 



WP- 5/x-frssi2±t=Hffi^-iSaaRtJj:tJ f v^ 



:f i2,xfe t tV"V^f-jL-HSx (fi2.x>!4 
UK8] 



, „ t/W*)-/*™i(*)) fr. 2 _ ^ 2 ) +/ftqwl (x) 



Sx ( f i2,x) = S2 ( f 12) + < S2 ( f il.2) -SI 
(fi2) > ■ (x-1) 

[00 6 5] m&ZLX. m27,^7b)V- xx^rs 

s 1 2±.<r>^x^ma5^v : -7-/=~f-A-Ycr)mzn 

rssi i±izm&t&mimf nisw??-?-*.- 
hsi ( f ii> comzftm-zim^? v>v - ->z.^ 

7±.C0ffimL= f il.x. V^f-A-H = Sx ( f 11, 

x) m/izm2x^ h/u- $sx<c7±.(izm&ti>mL 

W>f i2£4tfvy*'- b'S2 ( f 12) coffl^tti&r 
iWazi? bJU ■ iyx.-(y'±cr>m^m.f i2,xt5j:X/-? 
/-fi-FSx ( f 12,x ) cr>-£Xcr>Mli!,tg%:Z:fflm&. 
Mlz&TSWl&Ztlzi*)^ amx^thJls- Is 3.47 
Ztl^Z-ZXcrymOiZl , Z2. fc-pl^ 

^a«a»««<oaBax^^ ■ yx-f/^i 

ansl (x) . ftrans2 (x) MfiBfcWRfc Ui#, - 
WRfcitJS-rftS&fbSr-r-y^fc S «fc 3 fcfll 

[0 0 6 6] T"sf]— ■ XJybl,zmiXZtlt> 

<r>mzmm$m lx*?% ^uz^nxn mmiz&^x 
^b lvwmz'ft ozt tmmx'h h . 

4 a fctfm 4 v * . -r&i?** . m^t^^mifi^m b <?> 
m&mwzzm^z>&<n>£oizm.%L. isjs 



[0067] [3] £ft»f£ 

^a^mns i o n^msftzmzmi xmmt 
ft. wm^x^i lKio, ft^A^^* J 

m»mu 2iz£mzmm&tt9T}>mtfftfrix. mmm 

■9-A*»l l*^LTA*$*LfcKP«i-f SVS:£JI»<0 

ic-^^ixS rj- b7' y7(,zM~3^X'<.7 WMfrPfcSrfr 

mh5A, X*/^-. S#x*rt*af— % -frfX* 
x (30&#/t«) =arfc* ) ^Wffl-T*. =0r*J, m&*Mr 

y°Xb 7 A. tit. wS7U—J*bV%tEC07l>'—J*<7)*)l''7' 
7-7,b7^cr>mtm$:K-?. H#x*/Mf-i:{4. M7 

ziz^i&mmim&fr^u-smz&isbhfthm. h% 
murmzmx-ttttLxmib^ti&mx'foK). ^ 

[0068] SMSiMIri 1 3(4, IRq!fI#A2i 
1 l*^-UTA*S*i^:»3fie-9-SV*SMS4i-WL 
T. SMS7k- -A7 ^ -^FS^SS:^fT, ^-f 7 h • 
0t>J:^-7 ^ y^5aaSB2 1 tCtH*-T 

(.zttLX. 

(1) iS3E7-Ux^m (FFT) 
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( 2 ) h*-?tftaj«Ul 

( 3 ) 3ns/mf*mmw& x v b -y i-tinaim 

(4) v—rmmm 

( 5 ) ]EK8a*4HWt C •/ *\ ryryfa-H, x 
h ;u • >-x rcoff-flu/ui 

( 6 ) «£j£#*tti*lUI 

^§«S?#1 4j&»4>0)#S*£>HMMiJj:tf*— y v h# 
^tfntth LT^ftft4 , ^fc'^fr£&oTV'>fta»£b* 

T-£ft. 

[0069] <I««!««0*a»T\ lElHtftiffil^ 

-y>y KWl#tciH»LTJt<*-»fc*£fc:tt. fttttt 

Hftw*^aflH8 of&g&sra ^ai^-c&ft^^i^-c 

k^kflKU ^-T^CAftS^T^-X^l-fflfB 

Aftfg (byy. rvryfa-F. x^?wu- 

TG, t'yfTGP, TyTDf-A-HTGASr^ai 
L, ^— y 'y h 7 1/-Af-^TGFL fc LT-t— 7 -f 

vhy U — i,f — ^TGF LiJct tq»S«# S Vfc*f jfo 
tl.SMS7 1/-Af~? FSMS^Wcy\°^^ — ^3 y 
h o-/Ugp 1 6 *» £> A7J $ iXJtm*^ n° y X - * 

-KSrW-Tft^-:? >r yfyls— Af-^MF L£4y£ 

[00 7 0] 23&*2yig&2 2«u ^-?3ybn- 

7U-Af-?MFLffiL. ti7l/-Af-?M 
MFLiLTSMS^j£&2 3fcaJ7r$-ft. ZCO^^Z 

fcj&^tgfcSrft. SS««ffli»2 2"Cffd«iai:t 

SMS-£-j£gff2 3(2, »71/-Af-^MMFL^7 
U— AX'*.? h/UC^J&U 3!SBt7-!JX3e8l ( I F 

ft) . x-^-yvTim&xt/tonwmz^K m 

mfg^ SWAV t LTStRgP 2 4 tCiiiTrr ft . MtRSP 2 4 
{4, SMS^tfrggl 3*^«0*^/*|^ffifgt^O'V^T 



*iam^sV£**)i*atotf2 7fc:as;JjU 

®:oiff ^ S VtCit J&t-i ft ^ 

^fcli. a»<i#SWAVS:Jp3|:SB2 7fc:a}*-r*. 
[0 07 1 ] Z-ixL>V>mfttmiLX . is—}ryy26 
/<5>-^3yhn-/l^il 6«ttM»TT3®2 5 
ZnVMLX 5 x-i^y ?m^S^C£42j£LT;!jlJ£L3l52 

7cai^ft. jnsLgi52 7{i, a«at24*»^a}*$n 

SWAV& ft UtiftiHif- S v t 2 5 frt? til 
* $ tltz 5 a-5> -y 9 ft # SMSC £M 3fcM£T»£ 
LTflnfcU Jfe*J»2 8fc:ifcfrf-*. ffi7Jgi?2 8(i, m 

w.&27<7>&jjimi,zm^x#7*irm^ (#^+$ 

i-^'-y^) ?rtb^-rft^fcfc5rft„ 

[0072] [b] m2mtmm 
mz. *m\nm2mwmiz^xwmt&. *m2 
mumm^m 1 mmmm t m% ft m± , ^ 1 

SI5tCtii*$nftX^^ Wl^ • i/i^7(l ^-y-y 

i&y-^c-a-Sfxft^-y-y h^b-y^-. ryruf-j. 
xa. ^mmw-yi-Rtfix^hiUMzmnizm^ 

fto 

[0073] [1] ^7 h • fa-^St 

o-y^H^^-T. E7^i3V^TE40mHJS^^i:|SI 

•Tft. ^-y-yh • y3-^gP5 0«, 
Wm&m3lt. yu-^x^0U32b, SU'; 

^h^fflffl^3 3i:. ^2X^.^7 h/UMHSP 3 4 ^ 

73 $ixft -f 3- H 7 J; 0 U T/UT* ft i -5 ^ 

^Ob-yf-&t>'7'P-A^^UgP3 2(CfS^$tlTV 1 > 
ftJaaSr^oyn— AtzS-?'V>TX^.^ - 

ft ) «HaWS5ftWlII» 5 7 fc % ^^W^t#JPi5 57t 

? ■ i^x-f rcox^^ h;^m$imiELxmmm 

x^bju ■ v-x-^rs-^-y-y hX^h;l^- i^x-f 
LTffiTJL. 7U-A^ ; E'Jiai3 2t^- 
y-y hX^^ h/P • 5/x^rSSTG$-tStt-TftX^ 
h;HS#«iEgP5 8i:. ^-y -y h K-/f/ryr'Jf 

[0074] [2] mzmmmcoMtt- 
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*® 2 KWlllfi^ t L T . 31 1 Hf&EHB t 

-?^-i- J .~v^mmt t & fc^i/roggfts-gT ) . 

•&^-y>yh^^h;P- yi^7SSTGJ§^>C'J 

h)1s ■ >>*<iy°£ Y)V • yi^f/SS 

TGJ; LTifiTJU 7\s— J»j<*:V%3 2\,Z?-?-y h 
X^7Y)V- v-x-rTSSTGSrfgJfrrS. <£9ftf*:ift 

r-zMK^fflHI (Tilt Correction®) ^gftU 

y-y hcOX^^h/P- ^x-f7*tC«LT36»Jt4. ZtllZ 

coo7 5] [c] mammv&mm 
[1] si^ 

as-ff oast lt«. -^id^Ma^fi 1 ^^^ 

ifS>—f'/ bW^bttMLX^r yjit^W Lf^m^lz^ 

[00 76] [2] m2$zBM 
KLkomWiZiS^Xli. Ywm^crmmLMz 

w%%<?mmstft*3£m-&m$iz. ±x<^y\^-Mz 



h1&)0)4 yrv?Aim$:W^£oiz-rtUm\ X 

MUx>"Cn-rtiNB4 ^y-y^X^fc-fr. Mitf. 
^liMjfiSpH 0^2 Bxoigj j . «^x^7 h x 
a— 7'tf$g-f >x y 9 x = 1 Y)V3~ -y^a—y 

^i>"<D— rtff^g-f yy : "/7X=3<7)X'<7 VIVE'S 

— TWkA yr»/7Mznmthx^7 b)Ux.y^a- 

yfr^mmcngmx^? wi^±j£lt. t-y 4 >y 
m&izte^xm^&&o£.'tixkx. sucov^tt- 

[0077] 

MSrtSStT. 'J T/U^ >f AlcisaKISrff oZb tMH&b 

[Hi ] mtmmizfrfrhmi^mm<owmmfo7*<a 
'v?mx'$>z>« 

[H2 ] ^-y-y h^mmmnmnm (%cr> 1 ) 

[H3 ] ^-y>y h^«^*<O|^BJ0 (-e<7)2 ) T'& 

[04 ] mimummnf-y-v h ■ f^-ymnmm 
m&7u»/7mx'fo&. 

[05] ?—¥-v h • 7*3— ^»<0X^ h/UBBBMI 

[06] ^-y* y h • xn-rgpcDX^? 
<73I^BJ0 (-e<02) T&S. 

[07] *2sau^B<o^-yy h • 
m$L7xi -y -rmx'foh « 

[08] m2mtmm<r>x'<i7 h)um$niEy j }is?cr> 
¥fmmmx-&&. 

mzmftm®. i3-sMs#tf». i4-i2Mffl : &* 

^•fn-T'l 2 1 7 4V7ymM>. 22- 

^m^agP. 2 3-SMS^gp, 2 4-iMiRgP. 2 5 
2 6 -v— 2 7- -jD^gS. 2 8 -ttJTJ 

sp. 3 i --&ttm/m?$m&&.m, 32-yu-M, 

^^rUg?. 3 3-miX^^hyHa^gp, 3 4-* 2* 

^h/mraa. 37-^g^fw^ 3 8-^ 
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? wHSsms. 39- •9— J ff Nt'/f/ryry 

S 1- WU- yi'f 7\ SS2-I2X'<.? 
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